A thermal buckling analysis of composite laminated plate is studied using the ABAQUS/Standard Finite 
conditions the coupling would be not as effective, but subjecting a laminated composite plate to a change in temperature means that not only does the matrix-fiber arrangement experience the coupling phenomenon because of the difference materials that constitute the lamina, but the interface between the laminae that make up the stack would have to be considered, seeing that 
where ai are thermal expansion coefficients in the principal material directions. ΔΤ is the temperature rise.
In the derivation of the above equations, the stresses and strains were transformed from the principal material directions of the orthotropic lamina to the x,y coordinate system according to T ij = a ik a jl T kl
From the general plate theory we know that
FINITE ELEMENT MODEL
For a conservative structural system, the total potential energy Π of a loaded structure is defined as the sum of the strain energy of the structure itself and the potential energy of the applied load. Classical eigenvalue buckling analysis is often used 
RESULTS AND DISCUSSION
The study is performed using a 4 χ 4, 9-noded doubly curved thin shell element, with reduced integration and five degrees of freedom per node (S9R5). However, to account for the transverse shear deformation, the transverse shear of 5/6 is introduced in the ABAQUS/Standard input file.
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Isotropic Square Plate
In order to establish a benchmark or the integrity of the present analysis, the critical buckling temperatures of a simply supported square isotropic plate subjected to a uniform temperature increase are compared with those of Chandrashekhara 131 in Table 1 Table 1 Comparison of nondimensional critical buckling temperature for a simply supported isotropic thin plate
The results of the present analysis and reference 13/ are in excellent agreement. The next step is to change the properties of the isotropic plate to those of a laminated composite, and this is done throughout the remainder of this paper.
Laminated Square Plate
The properties associated with the shell elements used in this cofnposite analysis are:
• the thickness of the plate
• the number of integration points
• the material, in this case the lamina and where the 1-direction is along the fibres, the 2-direction is transverse to the fibres in the surface of the lamina, and the 3-direction is normal to the lamina, Figure 1 (a).
En, E 22 , Gi 2 , G13 and G 23 are in 10 9 Pascals and απ and 0Ci2 are in 10" 6 per degrees Celsius. Figure 1 (b) shows the dimensions and co-ordinates of a typically stacked laminate. 
Effect of ply orientation
Effect of aspect ratio a/b
The effect of aspect ratio a/b on the critical temperature is illustrated in Figure 5 . It can be seen that T cr goes up as the plate aspect ratio increases. Since geometry has a significant influence on in-plane loaded structures, it is expected that the buckling load of a laminate will be greatly influenced by the change in the plate geometry. However, for a thermally loaded laminate, the graph shows that at a/b > 1. The buckling mode shapes for different aspect ratios are shown in Figure 6 below. Figure 7 shows the influence of the modulus ratio Ei/E 2 on critical buckling temperature. It is observed that in a simply supported plate of Ν = 4, N= 8 and Ν = 16, Τςτ increases with increase of modulus ratio and plotted curves are rather flat when E1/E2 ^ 10. The increase in the number of layers means an increase in the material substance and hence the rigidity of a laminate. The interaction of the various stiffnesses means greater ability of the laminate to withstand buckling loads. For simply supported edges, Figure 7 shows that the boundaries have less influence on the modulus ratio of a laminate. The graph of Ν = 2 for the simply supported and clamped plates shows that the plate is more susceptible to buckling as a result of the change in E]/E 2 . The effect of thermal expansion coefficient ratio
The effect of the modulus ratio Ei / E 2
The effect of thermal expansion coefficient ratio a 2 /oci on the critical temperature is shown in Figure 8 . The effect of boundary conditions Figure 9 shows the effect of boundary condition on the variation of critical temperature. The boundary condition has a strong impact on the critical temperature T", as shown in the figure. Also, the variation of T cr for different aspect ratios is presented in Figure 9 
